Endosome-to-Golgi transport is regulated by protein kinase A type II alpha.
Studies of RII alpha-deficient B lymphoid cells and stable transfectants expressing the type II alpha regulatory subunit (RII alpha) of cAMP-dependent protein kinase (PKA), which is targeted to the Golgi-centrosomal area, reveal that the presence of a Golgi-associated pool of PKA type II alpha mediates a change in intracellular transport of the plant toxin ricin. The transport of ricin from endosomes to the Golgi apparatus, measured as sulfation of a modified ricin (ricin sulf-1), increased in RII alpha-expressing cells when PKA was activated. However, not only endosome-to-Golgi transport, but also retrograde ricin transport to the endoplasmic reticulum (ER), measured as sulfation and N-glycosylation of another modified ricin (ricin sulf-2), seemed to be increased in cells expressing RII alpha in the presence of a cAMP analog, 8-(4-chlorophenylthio)-cAMP. Thus, PKA type II alpha seems to be involved in both endosome-to-Golgi and Golgi-to-ER transport. Because ricin, after being retrogradely transported to the ER, is translocated to the cytosol, where it inhibits protein synthesis, we also investigated the influence of RII alpha expression on ricin toxicity. In agreement with the other data obtained, 8-(4-chlorophenylthio)-cAMP and RII alpha were found to sensitize cells to ricin, indicating an increased transport of ricin to the cytosol. In conclusion, our results demonstrate that transport of ricin from endosomes to the Golgi apparatus and further to the ER is regulated by PKA type II alpha isozyme.